The receptor guanylate cyclase Gyc76C and a peptide ligand, NPLP1-VQQ, modulate the innate immune IMD pathway in response to salt stress.
Receptorguanylate cyclases (rGCs) modulate diverse physiological processes including mammalian cardiovascular function and insect eclosion. The Drosophila genome encodes several receptor and receptor-like GCs, but no ligand for any Drosophila rGC has yet been identified. By screening peptide libraries in Drosophila S2 cells, the Drosophila peptide NPLP1-VQQ (NLGALKSSPVHGVQQ) was shown to be a ligand for the rGC, Gyc76C (CG42636, previously CG8742, l(3)76BDl, DrGC-1). In the adult fly, expression of Gyc76C is highest in immune and stress-sensing epithelial tissues, including Malpighian tubules and midgut; and NPLP1-VQQ stimulates fluid transport and increases cGMP content in tubules. cGMP signaling is known to modulate the activity of the IMD innate immune pathway in tubules via activation and nuclear translocation of the NF-kB orthologue, Relish, resulting in increased anti-microbial peptide (AMP) gene expression; and so NPLP1-VQQ might act in immune/stress responses. Indeed, NPLP1-VQQ induces nuclear translocation of Relish in intact tubules and increases expression of the anti-microbial peptide gene, diptericin. Targeted Gyc76C RNAi to tubule principal cells inhibited both NPLP1-VQQ-induced Relish translocation and diptericin expression. Relish translocation and increased AMP gene expression also occurs in tubules in response to dietary salt stress. Gyc76C also modulates organismal survival to salt stress - ablation of Gyc76C expression in only tubule principal cells prevents Relish translocation, reduces diptericin expression, and reduces organismal survival in response to salt stress. Thus, the principal-cell localized NPLP1-VQQ/Gyc76C cGMP pathway acts to signal environmental (salt) stress to the whole organism.